Measurement of tumor necrosis factor alpha mRNA in small numbers of cells by quantitative polymerase chain reaction.
We have developed a method to quantitate TNF alpha-mRNA in small numbers of cells by reverse transcription followed by competitive polymerase chain reaction (RT-PCR). RT-PCR allowed the accurate quantitation of TNF alpha-mRNA over a 1000-fold range of concentration. The recovery of RNA isolated from 1000 to 10,000 cells was optimized by reducing sample volumes and by adding 1 microgram yeast RNA. Using these modifications we accurately measured TNF alpha-mRNA in as little as 10,000 U937 cells by RT-PCR. Then we measured TNF alpha-mRNA in lamina propria mononuclear cells isolated from uninflamed and inflamed colonic mucosa from patients with inflammatory bowel disease (IBD). A 9-fold increase (5.4 copies per cell) was found in mononuclear cells from the gut of the inflamed regions compared to those cells from the uninflamed regions (0.6 copies per cell). These findings demonstrated the utility of this method in measuring differences of expression of the TNF-alpha gene in small number of cells isolated from tissues.